Breakdown of brain tubulin by cerebral cathepsin D.
The breakdown of cytoplasmic tubulin from brain (purified by ammonium sulfate fractionation and DEAE cellulose chromatography) by cathepsin D from brain (purified by ammonium sulfate fractionation and pepstatin Sepharose chromatography) was studied; changes in the intensity of tubulin gel bands were determined. The pH optimum of hemoglobin breakdown by cathepsin D was 3.2; the pH optimum for tubulin breakdown was 5.8; at pH 5.8 there was no significant hemoglobin breakdown by the enzyme. Tubulin breakdown had an apparent K(m) of 1.8 x 10(?5)M and a V(max) of 0.56 ?g tubulin (?g enzyme per min). The rate of breakdown was heterogeneous and studied on length of incubation; the major portion of tubulin was rapidly broken down and a smaller portion was more stable. The rate under our experimental conditions was 18%/h in the 1-4 h period and 2%/h after 4 h. This was not due to enzyme instability: after 4 h of inhibition freshly added tubulin was rapidly broken down, whereas freshly added enzyme did not increase the rate of breakdown. Thus breakdown heterogeneity was due to substrate (tubulin) heterogeneity. Pepstatin inhibited cathepsin D breakdown of tubulin at acid pH; at pH 7.6 it had no effect. Leupeptin was not inhibitory. We calculated that the cathepsin D content in brain, if fully active, could break down cytoplasmic tubulin with a half-life of 24 h, but it is likely that under in vivo conditions enzyme activity is greatly modified.